Bombyx acid cysteine protease (BCP): hormonal regulation of biosynthesis and accumulation in the ovary.
We previously reported purification of the cysteine protease from Bombyx eggs (BCP) and the occurrence of the enzyme in various tissues of this insect. In the present paper, we present a detailed analysis of stage-specific changes in activity of BCP between the fourth larval instar and pupal-adult development. A synthetic fluorescent peptide, carbobenzoxy-L-Phenylalanyl-L-Arginine4-methylcoumaryl-7-amide (Z-Phe-Arg-MCA), was used to assay proteolytic activity. When tissue extracts were treated with anti-BCP serum before assay of enzyme activity, most activity towards Z-Phe-Arg-MCA was removed from the extracts. Therefore proteolytic activity in the present experiments is due mainly to BCP. We used Western blot and Northern blot analyses to determine tissue and stage specific expression of the enzyme. In the 5th larval fat body and hemolymph, BCP activity dramatically increased at the time of spinning, returning to the basal level before ecdysis. Northern blot analysis showed that a 1.5 kilobase mRNA which hybridizes to BCPcDNA suddenly appears during this period. Similar results were obtained in 4th instar fat body. In pupal hemolymph and fat body, low basal activity of BCP was detected early (day 0 to day 3 after pupal ecdysis), followed by a pronounced increase to a maximum six days after ecdysis, before returning to the basal level. In ovariectomized female pupae, a significant amount of proteolytic activity accumulated in hemolymph, suggesting that the enzyme is synthesized in the fat body and transferred into the ovary along with vitellogenin. BCP activity increased three days after injection of 20-hydroxyecdysone into ligated pupae. Furthermore, putative BCPmRNA appeared in the fat body within 24 hours after injection. This increase was completely blocked by the administration of cycloheximide. The results suggest that, BCP is synthesized in extraovarian tissues such as fat body and ovarian follicle cells and accumulates in the ovary, thus representing a new class of yolk protein.